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Description 



without dieras. . «ufin« obtained bv supporting a compound of a transition metal o1 

catalyst components for the ^^^'^^''^f^''^ fj''^'^^^^^^ a porouVpolymer. such as a copolymer of styrer^a 
G.OUP IVB or VB of the Periodic ^^^''"^^^'^^'^^^^^^^ Science USSR. vol. 28. No. 10. 1986. 

wrth divinylbenzene. are already known from GB-A-^03e761 and from y 

pages 2343-2350 (Pargamon Journals Ltd., Oxford, ^°)- containing a magnesium dihalide and.a Ti 

' ' There are known catalyst -onvonem^or Xt^e p^J^^^a^^^^ rnagnesium oxide and 

corr,pound supported on a porous mediurT,-conta.n»^g ^^an": ox ^^^^^^ 3,p. 
others. For example GB-A-2029347 ^'^^'^^f^^^^^'y,^^.^^^^^^ (for instance 11) onto inorganic 

porting MgC^ and a compound of a melal °[^!^^^^^^^^^^^ resins, 
supports such as silica or alumma. or organic ^^PP°f.^^J^^^^^^^ ' support medium with a solution ol 
%uch catalyst c-P-ents are g^^^^^^^^^^ ^ , JJ, a halogen- 

a magnesium compound capable of be».g ^^^"^ ^"^^^^ obtained with a titanium compound, 

ating agent, evaporates then the ^^'^^^X^^ate^a^r^^^^^^ in polymer grams per grams of catalyst 

comro^c^rr ptr^^^ - - ^"^^"^^ 

specifically, the bulk density does "^Jl^^^^f /^^l^"^^^^^^^ and magnesium compounds on polymerk: support 

capable of producing polymers in the fern of P^^'^^^f!^^^^^^^^^^^ torm of flowing particles and high 
catalysts Ahich are capable of producing spray<irying techniques, solutions of , 

in ecrt solvents, operating under ""^ ""/^^^^^^^^ a solid catalyst component for a-olefin 
EP-A-O 283 on (to be considered under . and chtorine wh.ch are impregnated 
polymerization containing as catalyst components ^''l^^'^^Zme^^ 5 to 1 .000 pm and a pore volume ol 0.1 ml/ 

fn:o an organic porous polymer H-ng ^ L° .east said solid cata^st component (A) 

g =r afcove at a pore radius of '^^^^'^ ^^^^^^ P°'V-- 
and ar. organoalumlnmm compound (B . f^^^" 

in ,h= ,om d P^id« with ^^l^^^^^ p<.^e,ic supper, having . 

suppct IS pre.e,*lv in » ™'=^^*aS1^^^^^^ an«,r 1,= ca«lys:. and -.icn can b. obam«. 

An, polymsr "tiicK doss nol roacl with Ihs "laiyiic c P may bo usee. II is preferable lo use Ihe 

in , orm »im ihe po^slly and^pore *»""=-"^^2^^!^^j;%rhpol,,™^^ 

p^Llycross-linksd polymers used .nffepreparatrooo"""^^^^^ 

rris "^^^^^^^^^^ - ™- ^ " 

"'*ff<jrr;tSrp:^*^c,oss.^.«icop^-=r.^-*ed in Pol,..r science.^ 



siz 



cross-linked poVacrylates, and the poly-2.5-d.phenol.p-phenyloxide. 
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The preferred catalytic ccmpor^^ include, as the Ti or V compound, a haiide <^^ioalkoxide, as well as a mag- 
nesium halide. 

An electron donor compound is also present whenever the components are used lo form catalysts for Ihe stere- 
oregular polymerization of olefins having the formula CHj = CHR. where R is an alkyi radical with 1-6 C atoms, or an 
aryl radical. 

The preparation ot catalyst components comprising a titanium compound and magnesium dihalide is carried out 
by suspending the polymeric support medium in a solution of a magnesium dihalide or a magnesium compound capable 
of being transformed into a magnesium dihalide. and subsequently evaporating the solvent. 

The solid particles thus obtained are then submitted to known transformation reactons of the magnesium com- 
pounds, or of magnesium dihalide complexes into anhydrous magnesium dihalide. 

Usable magnesium compounds include Mg-alkyls or dialkyls. alkoxides. carboxylates and magnesium cartxjnates 
which are soluble in aliphatic or aromatic hydrocarbons. 

The magnesium dihalides are usually dissolved in alcohols, ethers, ketones, or esters. Aqueous solutions of the 
magnesium dihalides may also be used. The hydraled magnesium haWes are then Iransformec into anhydrous halides 
thi-ough known 'eactions such as, for instiwce, treatment with TiCI^ 

The magnesium compound is used at such concentration as to have, in the finished catalyst component, a mag- 
nesium content greater than 1 % by weight, and preferably between 2 and 10% by weight 

Generally, solutions containing quantities of magnesium compound from 5 to 50% with respect to the pdymerc 
support medium are used. 

The operating temperature is generally from O'C to ISO'C. Compounds or complexes of magnesium which are 
preferred are the following: MgClj • 2 Tii:OC4H9)4= MgClj • a nROH. MgRa, MgRCL MgRBr, Mg.(OR)2. Mg R (OR). Mg 
(OR)Br, M9(0R)CI, Mg(OCOR)2 where R is an alkyl. cycloalkyi or aryl radical with 1-20 C atcms. and n is a number 
IromO.StoS. 

As previously indicated, from the supports containing a megnesium compound transforrrable in anhydrous mag- 
nesium dihalide one can obtain the catalyst component of this invention through known reactions. Generally when the 
m=ign9sium conpound piesent in the support is haiogenated. it is treated with TiC^. or its solutbiis. in aliphatk: or 
aromatic organic solvents, or in haiogenated solvents, optionally in the presence of an electron-donor compound. In 
case of a nonhalogenated magnesium compound, the suppon is treated with a halogenating agent such as SiCU. 
chlcrosilanes, HSiClj. Al-alkyI halides. and then, the magnesium dihalide obtained is reacted with a titanium or vana- 
dium compound. 

Reactions between adducts of magnesium dihalides and TiCUare described in US-A-4,294.72l . The magnesium 
dihalide which is obtained with the above mentioned reactions is present in the active form and is charactenzcd by an 
X-ray spectrum where the most intense diffraction line which appears in the non-activated dihalide is substituted by a 
halo with a maximum intensity shifted with respect to the position of the most intense line, or such a reflection shows 

a broadening. • • • . 

The catalyst components thus obtained generally presant porosity characteristics inferior to those of the mitial 
support mediums In Ihe components the porosity is greater than 1 cn3/g and the radius of the pores is such that at 
least 40% of the pores have a radius greater than 150 • 10-'°m (150 A). 

The titanium or vanadium compound is present in the support in quantities generally from 1 to 10% by weight 

The electron-donor components thai are useful in this invention are Those containing, in ther molecule, oxygen, 
sulfur, phosohate or nitrogen atoms. 

Particularly wrth mentioning are esters of oxygenated acids, acids of halides. ketones. aHehydes. alcohols, 
ethers, thioethers. amides, lactones, phosphites, and phosphorous amides. 

The esters are particularly chosen among the alkyl esters of mono and polycarboxylic aromatic acids. Examples 
of such esters are methyl, ethyl, butyl and octyl acetate, ethyl valerate, phenyl propionate, mono and diethyl succinate, 
ethyl, propyl and octyl benzoate. ethy1-p-toluate. ethyl-p-anisate. disobutyl malonate, diethyl malonatC: diisobutyi ad- 
ipate, dioctyl sebacate: alkyimaleates. cyck:aikyl and aryl maleates, alkyl and aryl pivalates. alkyl acrylates and meth- 
acylates, phihalatas. such as diisobutyi, dioctyl. diphenylphthalate, banzyl^utylphthalate, and cartjonates, such as 
diphenylcarbonale and ethylphenyl carbonate. 

Amorg the ethers, those containing from 2 to 20 carbon atoms are suitable such as diethylether, dibutylether. 
di^soamylether dioctylether, dbxane. trioxane. tetrahydrofuran and hindered ethers, such as methyl-cumylelher. 

Examples of other usable electron-donors are benzophenone. phosphites, such as triphenylphosphile, triphenyl- 
phosphires benzoyl chloride bromide and iodide, toluyl chloride, butyrolacione. 

Silicon compounds can also be used if they contain at least one Si-OR bond where R is an alkyl. cycloalkyi or aryl 
radical containing 1-1SC atoms, and etherocyclic compounds containing at least one nitrogen atom such as 2.2.S.S. 
tretramelhylpiperidine. and2,6 diisopropylpiperidine. Preferably the silicon compounds include at least one SiORbond 
where R is an alkyl radical with 1-SC atoms and at least one SiOR' bond where R' is an branched alkyl or cycloalkyi. 
with 3-1 SC atoms. 
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Examples of silicon cftounds are: (9thyl)Si(OEt)3, (phenyl)Si{OEt)3©)pyi)Si(OEt)3. (butyl)Si(OEl)3.. (isopro- 
pyl)Si(OEl)3. (isobulyl)Si(OEU3. (sec-bulyl)2Si(bEl)3. (lerl.bulyl)Si(OEl)3. (lolyl)Si(OEl)3, (cyclohexyl)Si (OEOg, (chlo- 
rbphenyl)Si(OEt),. (chloroethyl)Si(OEt)3. (trifluoropropyl)Si(OEt)3,(nGopenlyl)3i(OEt)3. (cyclohexyl)Si(OCH3)a. (decyl) 
Si(OCH3)3, (octyr)Si(OCH3)3. (phenyl)Si(6cH3)3. (tefbutyDaSKOCHjja. (cyclohexyDgSi- (OCH3)2. (loiyl)2Si(OCH3)2. 
(isopropyl),Si(OCH3)2. {cyclohexyi)CH3Si(OCH3)a. (tert-butyl)-CH3Si(OCH3)2. (trifluoroprophyljCHaSiCOCH-ja. (iso- 
propyl)CH3Si{OCH3)2. (sec-butyl)CH3Si(OCH3),. n-butyk{CH3)Si(OCH3)2, n-oclyl(CH3)Si{OCH3)2. phanyl(CH3)Si 
(OCHa),, {sec-bulyl)2Si{OCH3)2. (trifiuoropropvl)2Si-(OCH3)2. (phenyl)CISi(CX;H3)2, (ethyl)Si-(isoC3H7)3, CISi{0Et)3. 
CH2 = CH-Si{0Et)3, (phenyl)2SiOCH3. Si-(OCH3)4. 

The prefefred titanium or vanadium compounds include TICI*. TiCia. titanium halogen all«3Xides. VCI4. VCI3 and 
vanadium acetyl acetone. 

If the Ti ol V compound is tetravalent, it is preferred to Impregnate the support with a reducing agent solution, such 
as an MgRg or an Al-alkyl-ccmpound, eveporate the solvent and treat the solid thus obtained with a solution of the Ti 
or V compound. 

Compounds, such as T1CI3. may be dissolved in alcohols. The alcohol is subsequently separated Irom Ihe support 
by known methods such as reaction with T1CI4. 

The catalyst components of the invention form, upon reaction with Al-alkyI compounds, catalysts useful in the 
polymerization of olefins having the formula CHj = CHR. where R is hydrogen, an alky I radical with 1-6C. or an aryl 
radical and mixtures ol said olefins with or without dienes. 

The Al-alkyf compounds ar preferably Al-trialkyls. as for instance AiEtj. Linear or cyclic alkyi compounds may also 
be used if the contain two or more Al atoms bonded to hctcro-atoms. such as: (CaHglaAI-O-AKCjHsja. 



(C2H5)2A1-1*-X1(C2H5)2/ 
CH3 CH3 



J / / . 

(C2H5) 2Al4-Al(C2H5) 2 CHj-EAl-O-JnM-CHa 



CH3 
/ 

CAl-0-]n 

where n is a number from 1 to 20. AIRaOR' compounds may also be used, where R is an aryl radical subsUtuled in 

position 2 and/cr 6. and R is an alkyI radical containing from 1 to 8 carbon atoms. 

The Al-trialkyI compounds may be used in a mixture with Al-alkyI halides. such as AIEt,CL 

The polymerization of olefins is conducted using known methods, operating in a liquid phase formed, eventually. 

by the monomer or in gas phase, or by a combination of liquid and gas polymerizatwn stages. The polymerization 

temperature is usually from 0" to 150'C; usually between 60 and 90*C and takes place at atmospheric pressure or 

higher pressure. 

The catalysis may be preconlacled wilh small quanlilies of Ihe olelin monomer (prepolymeri/alion). to improve 
performances and above all improve the morphokjgy ol the polymers obtained. 

Such prepolymerizaticn is carried out by maintaining the catalyst suspended in an organic solvent, the quantity ol 
polymer that is produced in this copolymerization stage is preferably from 5.0 to 3 thies the weight of the quantity of 

catalyst used. , , nu nua ^ d 

When the catalyst is used in the stereoregular polymerization of olefins having the formula CH^ =CHH. where h 

is an alkyI radical with 1 -6 C atoms or an aryl radical, it includes, in addition to an electron-donor compound supportec 

on the solid component, an outside electron-donor compound, which is used in combination with an Al-alkyI compound. 

The outside donor is generally selected from those useful as internal donors. 

These catalysts are panicularly used in the stereoregular polymerization of propylene, or copolymerization of same 
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wth smaller proportions cl ethylen^Pother olefins. . ^ , , /-u r>^a 

If Ihe case of Ihe slereoregular polymerizalion of propylene and generally of olefins having Ihe formula CH^rCHR. 
where R Is an alkyi radical with 1 -6 C atoms, the catalyst component used includes as the internal donor, a compound 
selected from phthalic acid esters, such as hexyl or diisobutyl phthalates. and as outside donors, a silicon compound 
containing at least one SiOR or one SiOR' bond as already indicaled . w ^ 

The polymers obtained using the catalysts of this invention have a spherical form with a diameter that can be made 
to range from IOC to 3000 urn. depending on the catalytic component and the polymerization conditions used. 

The following examples illustrate the invention, and not limit the scope of same. ^ . . ^ 

The values of porosity and surface area reported in examples and referred lo in Ihe specification are deteffnined 
according to B.E.T method. 

EXAMPLE 1 (no longer comprised by the claims) 

a; Preparalion of Ihe support medium. 

Ir. a 2 liter reaclor is introduced a suspending system formed by distilled water (450 ml), a suspending agent 
(ROAGIT S grade) in water solution at S% brought to pH7 with NaOH (16.2 ml), a bleaching clay (PROLIT CIO grade) 

(2.25 g) and NaCI (0.45g). . , ^ . „,»j 

The mixture is agitated at room temperature for 30 mia. and Ihen is mtroduced Ihe monomer system prepared 
separately and consisting of 100 g slyrcnc and 67.5 g divinylbcnzcnc (50%) in toluene (225 mO and n<.clanc (75 m\) 
containing 3 g benzoyl peroxide. The reaction mixture is polymerized, while being agrtated at 400 rpm. for 1 0 hours at 

*°'^The spherical polymer obtained is separated by centrifuge and repeatedly washed with water. It is then dried and 
extracted Vro 24 hours in Kumagava with acetone, subsequently, after drying for 24 hours with eihanol and then, a.tar 
further drying, with a heptane solution of AlEtj 1M. 
It is then washed with heptane and vacuum dried. 

The resulting copolymer has the form of microspheroidal particles with the following characteristics: 

surface area = 552 m^/g; 
• porosity 1 .27 cm3/g; 

- 75% or the radius of the pore are from 150 to 350-10-"'m (150 to 350) A). 
B; Preparation of the catalyst component. 

Ir a 1000 ml flask are introduced 4.3 g slyreneKJivinylbenzena resin prepared in A), a 35 ml heptane solutcn of 
Ihe complex MgCL • 2Ti(OC,H,U (equal to i8 milOgram-atoms of Mg). It is maintained in rota,«por ag-'ation while 
heatirg it to 70'C for 4 hours. At the end of this time a vacuum is created and the solvent removed. The solid obtained 
is susoended in 200 ml TiCI^. containing 6 mM of diisohutylphthab-e (DIBF) In 30 minutes the temperature is brought 
to 1 0C-C and allowed to react at this temperature for 2 hrs. The TiCl, is removed by filtratbn at the reactior, temperature 
and an equal quantity is added and allowed to react at 100'C for 2 hrs. ^, . 

The solid is recovered by hot filtration (90'C). It is then washed at 90«C with n-heptane until the, chloride Ksns are 
removed The solid is vacuum dried, and when analyzed gives the following composition by weight 



Mg = 5. 16%: Ti = 2.35%; CI = 20.9%; DIBF = 7.8%. 

The charac:eristics of the polymer from the polymerization ot propylene using the catalyst obtained from the com- 
ponent of this example is shown in the tabie below. 

EXAMPLE 2 (no Icnger comprised by the claims) 

ir a 1000 ml flask are rtroduced 4 5 g of the copolymer of example 1 . and 61 ml ol ethanol solution of MgCl, at 
5% by weight. Th.is is agitated in a rotavapor while healing at 70'C for 4 hrs, after which a vacuum is created removing 
part of the ethanol until a molar ratio of CaHjOH/Mgol 3 is obtained. 

The solid .s suspended in 200 ml of TiCI, containing 6 mM diisobutylphthalatc (DIBF^ Wilhm 30 minutes the 
temperature is brought to 100'C and the reaction continued at this temperature (or 2 hrs. The TiCI, is removed by 
nitration at t^.e reaction temperature and an equal part of TICI, « added, allowed to react at 100 C for 2 hrs. 

The reactionmixtureisfiltered at 90'Candthe solid is vvashedwithn-heptaneuntilallthe chloride lonsareremoved. 
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The solid is vacuum dried., and when analyzed gives the following composition by weight: 



Mq = 3.72%; Ti = 2.18%; CI = 8.3%; DIBF = ^8%. 

The characteristics o1 the polymer from the polymerization of the propylene using the catalyst obtained from the 
component of this example is shown in the table below. 

EXAMPLE 3 (no longer comprised by the claims) 

In a 1000 flask are introduced 3 g of styrene/divinylbenzene resin of example 1= and 75 ml of a 0.2 M heptane 
solution of Mg(hexyl)2. . 

This is agitated for 4 hrs at 70* C, after which the solvent is removed under a vacuum. To the solid thus obtained 
is added IQO ml SiC^ and the ingredients are refluxed for 5 hrs. filtered, arxl the solid washed with n^ieptane and 
suspended in 200 ml T1CI4 containing 1 .2 miM diisobutylphthalate. The temperature is brought to 100"C and the reaction 
is continued for 2 hrs. At the end of this time the TiCl4 is removed by filUation at lOO'C and an equal quantity of T1CI4 
is added and allowed to react for 2 hrs at lOO'C. The reactbn mixture is then fiitered at 100*C and the solid is washed 
with n-heptane at 90»C until all chloride ions are removed. Upon analysis the so«d gives the following composition by 
weight 

Ti = 2.76%; Mg = 3.54%; CI = 18.7%; DIBF = 17.9%. 
Characteristics of the polymer produced using the catalyst component of ih.is example Is shown in the table below 
EXAMPLE 4 (no longer comprised by the claims) 

In a 1000 ml flask are introduced 3 g styrene/divinylbenzene resin of example 1 , and 30 ml 0.5M hexane solutio?. 
of Mg di{n-hexyi). These, ingredients are agitated for 4 hrs at 5C"G. and the solvent is removed under vacuum. To m 
solid thus obtained is added 30 ml of 1 .5 M of AiEtjCI solution. It is allowed to react for 4 hrs at 25*C. and filtered. Tne 
solid is washed wrth n-heptane and suspended in 200 ml of T1CI4 containing 1.2 mM of diisobutylphthalate. The tem- 
perature is raised to lOO'C and left to react lor 2 hrs. 

At the end of ihis time the TiCU is removed by filtration at 90'C and an equal quantity of TiCl4 Is added and allowed 
to raact at lOO'C for 2 hrs. 

The reaction mixture is filtered and the solid is washed with n-heptane at 90*C until all chloride ions are removed. 
Upon analysis, the solid gives a content of: 

Ti = 2 4%; N/lg = 3.87%. CI = 16.8% and DIBF = 14% by weight. 

Characteristics 0I the polymer produced by using the catalysi component of this example is shown in the table 
below. 
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EXAMPLE 5 (no longer comprised by the claims) 

ss 

In 3 1000 ml flask are introduced 3.2 q of !he resin of example 1, and 30 ml MqCl2 • 2Ti(OC4Ho)4 - {equal to 13.3 
milligram-atoms of Mg) in a heptane solution. The ingredients are agitated in rotavapor at 70"C for 4 hrs. After this 
time, the solvent removed under vacuum. 



» Tho solid obtained is trea^with 29 ml of pclymelhylhydrosiloxane (PMH^qual to 43.2 milligram^toms ot H, 
in 20 ml n-heplane and 4.9 ml^U for 2 hours al 60'C. 

The solid is isolated by filtration and washed with n-heptane The vacuunn dried solid shows a tilanium content ot 

8.27% by weight 

5 

Pro pylene polymerization 

In a 2 liter stainless steel autoclaye is introduced at SO'^C. in a propylene flow, a suitable quantity of the cata^st 
• component, prepared according to examples 1-4 and suspended in 700 ml n-heptane contain^ig 3,5 mM AI(C2H5)3 
TO and 0. 1 75 mM phenyltr Imelhoxysilano. The autoclave is then closed, a pressure of 0. 1 bar of is introduced, the total 
pressure is brought up to 7 bar. and the temperature to 70'C. The polymerization is continued for 2 nrs while the 
monomer is continuously fed into the autoclave. 



fS 



Preoclvmerizalion 



In a 100 ml flask is suspended 1 g of the catalyst component prepared respectively according to examples 1 and 
2 n 15ml n-heptane; AKC^Hg^g and phenyltrimethoxysilane are added in the following ratio with respect to the titanium 

contained in the solid: AUTi = 10; Al/Si = 5. ^ . . 

While agitating al 20»C 1 .2 g of gaseous propylene is added at 15 min. The suspension thus obtained is used in 
20 the polymerization the results of which arc shown in the table below 

EXAMPLE 6 (no longer comprised by the claims) 

Ir a stainless steel autoclaye with a capacity of 2.5 liters, are introcuced at 45*C, in a hydrogen flow. 1000 ml 
25 anhydrous hexane. 1 .5 g AKiC^Hg)^ and 20 mg of the catalyst of example 5. 

The autoclave is closed and the temperature brought to It is then p.essurized with hydrogen up to 4.7 bar. 
and then with ethylene up to a total o\ 11 bar - (partial ethylene pressure 5.3 bar). 

- The reaction mixture is polymerized for 3 hrs while continuously feeding ethylene, martaining constant tempera- 
ture and pressure, ...... . ^n«/- / « u ^ 

30 When the reaction is complete, the polymer is recovered by filtration and dned in lurnace at GO'C for S hrs under 

a flow of nitrogen. 

1 60 g polyethylene are obtained which have the following characteristics: 



- Melt index E = 2.56 (g/10'); 
JS . Malt index F = 70.5 (g/10'); 

- Bulk density (pured) = 0.250 (kg/I); 

. Bulk density (tamped) = 0.303 (kg/l). 

. Melt indexes E and F are determined according to ASTM method D 1 238 conditions E and F respectively 



40 EXAMPLE 7 (no longer comprised by the claims) 

Polymerization of propylene is repealed using catalytic connponents supported on the styrene^ivinylbenzene res- 
ins of example 1 as set forth in the table below. 

The catalyst components have the following properties: 



Resin 


Surface area m^/g 


Porosity cm^/g 


Pore radius from 150 to SSO-IO-^Om (150 to 350 A) % 


A 


60 


0.3 


35 


B 


30 


Q.4S 


40 


C 


450 


0.7 


50 



The following polymerization results are oblainec: 



Resin 


Yield gPP/g cat. comp. 


Isotacticity Index % 


Bulk density (tamped) g/cnrf' 


A 


1000 


92 


0.38 


B 


1300 


94 


0.40 


C 


1500 


95 


0.41 
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EXAMPLE 8 (no longer comp^^ by the claims) 
A) Preparation of the catalyst comconent 

2.66 Q Ti{OC4H9)4 are reacted with 0.33 g MgClg at 1 35^C for 6 hrs. The product of the reaction is cooled to room 
temperature and diluted with 5 ml n-heptane and xylene mixture containing 4% xylene by volume. The mixture is then 
dropped over 60 minutes from a 1 5 ml microdistributor with the themiostat at SO'C, In a 200 ml reactor charged with 
20 g styrsne-divinylbenzene resin having the following characteristics: 

- surface area = 80 m^/g - porosity = 0.4 crrfl/g. 

During the dropping, the resin is kept under gentle agitation. It is then cooled to 0*C and 3.5 g of a complex MgCU 
• 6AIEtCl2 ciiluited in a 1/1 mixture of heptane and xylene. The mixture is kept under agitation for 60 minutes. The 
temperature is then raised to 60-C and the mixture is agitated tor 2 hrs. The mixture Is then cooled to room temperature 
and \he jsolid is washed 6 limes with 60 ml of anhydrous hexane-each lime.- - - • 

The solution then dried under reduced pressure al 60»C. 24 g of a microspheroidal flowing product is obtaiend. 

B; Copolymerization of ethylene and propylene. 

In a 1.5 liter autoclave with a magnetic agitator. 1000 ml propylene are introduced, after de-aeration and clearing 
of the autoclave with propylene. The temperature is brought to 20"C. It is then saturated with ethylene up to 12.5 bar. 
and the catalyst complex (0. 1 833 g of the catalyst component prepared in A) and 1 .58 g AMrilsobutyl) which has beeri 
prepared separately in 10 ml hexane and premixed for 5 minutes, is introduced with propylene gas pressure. 

The rhixture is polymerized for 1 hr. with continuous feeding ethylene while maintaining a constant pressure of 
12 5 bar; ihe reaction is then interrupted by injecting Into the autoclave 20 ml acetone. 

The residual monomer are evaporated while agitating. 

The capolyrr.ei is dried at SO'C under a nitrogen flow. 1 65 g of compact spheroidal paiticles polymers are obtained. 
The yiejd is of 1 50.000 g/g Ti. The propylene content is 33.1 % by weight. The crystallinity (polyethylene type) is 3%^ 
The properties of the polymers produced with the catalyst of this invention after vulcanization: are in line with those 
of the copolymers obtained with traditional catalysts obtained from with a vanadium compounds and AI-AlkyI halides. 



Claims 



1. A catalyst component for the polymerization ol olefins, comprising a titanium or vanadium compound having at 
least one Ti-halogen or V-halogen bond, a magnesium dihalide and an electronndonor compound supported on a 
porous polymeric support, wherein the porosity of the component is greater than 1 cm^/g and the pore distribution 
is such that at least 40% of Ihe pores have a radius greater than ISO • 10-^^ (150 A). 

2. The catalyst component of claim 1 having an X-ray spectrum where the most intense diffraction line of the mag- 
nesium dihalide is substituted by a halo having the maximum intensity shitted with respect to the position ol the 
most intense diffraction line. 

3. The catalyst component of claim 2 where the titanium or vanadium compound andnnagnesium dihalide are present 
in quantities, expressed as metal Ti. V and Mg. respectively, from 1 to 10% by weight. 

4. The catalyst component of claim l wherein the electron-donor compound is selected from the group consisting of 
alkyl. aryl or cycloalKyI esters of mono and bicarboxyllc aromatic acids. 

5. The catalyst component of claim 4 wherein Ihe ester is a phlhalic acid ester. 

6. The catalyst component of claim 1 wherein the electron-donor compound is 2.2.5.5 tetramethylpiperidine. 

7. The catalyst component of claim 1 wherein the electron-donor compound is a silicon compound containing at least 
one Si-OR oond where R is an alkyl radical with 1-6C atoms or ai least one SiOR' bond where R' is a branched 
alkyl radical or cycloalkyi with 3-1 SC atoms. 

8. A catalyst for the polymerization ol olefins comprising the product obtained by reacting the catalyst component of 
claim 1 and an Al-alkyI compound. 



9. 



The catalyst component claim 1 wherein the porous support is a partly cross-4inked siyrene-dh/inyibenzene 
copolymer 



10. A process for the preparation of a catalyst component accordinQ to claim 1 comprising suspending a polymeric 
support, in the form of pa.iicies having a porosity from 1 to 3 cm^/g, and a pore size dislrfculion such that at least 
70 per cent of the pores have a radius from 150 to 350 - 10-^° m (150 to 350 A) In a solution of a magnesium 
dihallde or a magnesium compound capable of being transformed Into a magnesium dihalide by reaction with 
halogenating agents, removing the solvent by evaporation and reacting the solid obtained with titanium or vanadium 
compounds. 

11. The process of claim 10 wherein the magnesium compound solution contains a iMgCl2 - 2T\(OC^H^^ compound 
or a magnesium dichloride solution In an alcohol, and the solid obtained alter the evaporation of the solvent is then 
reacted with TICI4. . 

•12. A catalyst for the polymeri7ation of olefins comprising the product of the reaction of a catalyst corhponent of claim 
1 comprising a titanium halide and an electron-donor compound with an Al-trialkyI compound. 

13. The catalyst of claim 12 wherein an electron-donor compound is used together with the Al-trialkyl compound 

14. The catalyst of claim 13 v/hcrcin the clcclron-donor compound is a silanc comprising at least one Si-Ofi bond 
where R is an alkyi radical with 1 -8C atoms or one SDR' bond where R' is an branched alkyi radical or cycloalkyi 
with 3-1 8C atoms. 

15. Use of the cataiyst according to anyone 0I claims 12 to 14 for the preparation 0I spherical olefin polymers. 



Patentanspruche 

1. Katalysatorkomponente fur die Polymerisation von Olefinen. umfassend eine Titan- oder Vanadinverbindung mit 
zumindest einerTi-Halogen-oder V-Halogen-Blndung. ein jVlagnesiumdihalogenid und ehe Elektronendonorver- 
bindung, auf gebracht auf einem porosen polymeren Trager, worin die Porosital der Komponente groBer als 1 cn?/ C 
g isl. urd die Porcnvcrtcilung dcrart ist. daf3 zumindest 40 % dor Porcn c^icn Radius von groScr als 150-10'^o m 
(150 A) aufweisen. 

2. Katalysatorkomponente gema3 Anspruch 1 mit einem Rontgenspektrum, worin die intensivste Beugungslinie des 
Magnesiumdihalogenids durch einen Halo ersetzt isl, bei dem die maximaie Intensitat im Hinhlick auf die Lage 
der intersivsten Beugungslinie verschoben ist. 

3. Katalysatorkomponente gemaB Anspruch 2, worin die Titan- oder Vanadinverbindung und das Magnesiumdiha- 
Icgenid In Mengen, ausgedruckt als Metall T\. V bzw. Mg, von 1 bis 10 G6W.-% vorhanden sind. 

4. Katalysatorkomponente gema3 Anspruch 1, worin die Eleklronendoron/erbindung unter AlkyI-, Aryl- oder Cyclo- 
alkyiestern von mono- und dicarboxylischen aromatischen Sauren ausgewahit isl. 

5. Katalysatorkomponente gemafl Anspruch 4, worin der Ester ein Phthalsaureester ist. 

6. Katalysatorkomponente gemaB Anspruch 1, worin die Elektronendonor/eroindung 2,2.5.5-TelramethylpiperWin 
isL 

7. Katalysatorkomponente gema3 Anspruch 1 , worin die Elektronendonorverblndung eine Siliciumverblndung fst, die 
zumindest eine Si-OR-Bindung. worin R fur einen Aikylrest mit 1 bis 6 C-Atomen steht, oder zumindest eine SiCR - 
Bindung. worin R' fur einen verzweigten Aikylrest oder Cycloalkyi mit 3 bis 18 C-Atcmen steht. enthalt. 

8. Kaialysator fur die Polymerisation von Olefinen, umfassend das Produkt. erhalten durch Umsetzung der Kataly- 
satorkomponente gemaB Anspruch 1 und einer Al-Alkylverbindung. 

9. Katalysatorkomponente gemaB Anspruch 1 , worin der porose Trager ein teilweise vernetztes Styrol-Divinylbenzol- 
Copoiymeres ist. 
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Catalysatof komponenta gemaB Anspruch 1 . urTVassend das Suspendieren eines 
polymeren Trigers in Form von Teiichen mil einer Porosilal von 1 bis 3 crrfl/g und einer derarligen Porengr6(5en- 
, verleilung. daQ7unnlndest70*^n dar Poren einen Radius von 150 bis 350-1Q"^Qm (ISO bis 350 A) besitzen. in einer 
Losung eines Magnesiumdihalogenids oder einer Magnesiumverbincung. wetche befahigt ist. in ein Magnesium- 
dihalogeniddurch Umsetzungmit Halogenierungsmittein ubergefuhrt zu werden. die Entfernung des Lcsungsmit- 
tels durch Verdampfen und die Umsetzung des erhaltenen Feststoffs mit Titan- oder Vanadirverbindungen. 

11. Vorfahren gerraB Anspruch 10, worin die Losung der Magnesiumverbindung eine MgCl2-2T1(OC4H9)4-Vsrbindung 
Oder eine Magnesiumdichloridlosung in einen Alkohol enthalt. und der nach Verdampfen des Losungsmittels er- 
haltane Feststofl anschlieQend mit TiC^ umgeseizi wird 

12. Kataiysator fur die Polymerisation von Oiefinen. umfassend das Reaktionsprodukt einer Kataiysatorkomponente 
^. gemaQ A.n£pruch 1, umfassend ein Titanhalcgenkj und eine Elektronendcnor/erbindung^ mil einer Al-Triallcyl- 

Verbindung. 

1 3. Kataiysator gemaB Anspruch 1 2. worin eine Elektronendonorverbindung zusammen mit der Al-Trialkyl-Verbindung 
ven^endet wird. 

14. Kataiysator gemaQ Anspruch 13, worin die Elektronendonorverbindung ein Silan ist. das zumindest eine Si-OR- 
Bindung. worm R fQr cincn Alkylrcst mit 1 bis 8 C-Atomcn stchl, odor cine SiOR'-Bindung, worin R cin vcrzwcigtor 
Alkyirast oder CycloalkyI mit 3 bis 18 C-Atomen ist. enthalt. 

15. Verwendung des Katalysators gemaB einem der Anspruche 12 bis 14- zur Herstellung vor spharischen Olefinpo- 
lymeren. 



Revendications 

1. Un ccmposant catalytiQue pour la polymerisation d'olefines comprenant un derive de titane ou de vanadium com* 
porlant au moins une liaison Ti-halogene ou V-halogene, un dihalogenure de magnesium et un derive donneur 
d'electron supporte sur un support pclymere poreux, caracterise en ce que la porosite du composant catalytique 
est supcncurc a 1 cm^/g ct la distribution des pores est telle que au moms 40% des pores ont un rayon supcricur 
d iSO.IO-iOmnSO A). 



2. Le ccmposant catalytique selcn la revendication 1 presentant un spectre de diffraction aux rayons X dans lequel 
l8 pic de diftraction le plus intense dudit halog^nure de magnesium est substitu^ par un halo presentant un d^pla- 
cement de I'intensite maximale par rapport k la position du pic de diffraction le plus intense. 

3. Le composant catalytique selon la revendication 2 dans lequel le derive de titane ou de vanadium et iedit haloge- 
nure de magnesium sont presents en des quantity qui. exprimees sous la forme de Mg^ V et Ti mdtalliques. sent 
respectivemert de 1 ^ 10% en poids. 

4. Le composant catalytique selon la revendication 1 , caracterise en ce que le derive donneur d'electrons est sdlec- 
tionne dans le qroupe consislant en alkyi-, aryl- ou cycloalkylesters tfacides mono- et dicarboxyliques aromatiques. 

5. Le ccmposant catalytique selon la revendicatksn 4. caracterlsd en ce que Tester correspond k Tester d'acide ph- 

tclique. 

6. Le csmposarl catalytique selon la revendication v caraclerise en ce que le derive donneur d'eleclrons esl la 
2.2.5.5-tetfamethylpiperidine. 

7. Le composant catalytique selon la revendication 1. caracterise en ce que le derive donneur d'electrons esl un 
derive de silicium contenant au moins une liaison Si-ORdans iaquelle R represente un radical alkyle comportant 
de 1 ^ 6 atom.es de carbone, ou au moins une liaison SiOR dans Iaquelle R represente un radical cycloalkyla ou 
alkyI ramifid comportant de 3 a 18 atomes de carbone. 



8. 



Un catalyseur utilise pour la polymerisation des olefines comprenant le produit obtanu par reaction du composant 
catalytique selon la revendication 1 et un derive Al-alkyl. 
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9. Ue composant catalytiqua s^^la revendication 1, caract4ris^ en ce qu8 l^^pport porejx correspond k un 
copolymere ou divinyl benzfei^^arliellemenl relicule. 

1 Q. Un precede de preparation d'un composant catalyiique salon la revendication i . comprenant la mise en suspension 
du support pclymere sous la forme de particules presentant une porosite comprise entre 1 et 3 cm3/g et une 
distribution de la dimension des pores telle que au moins 70% d'entre eux presentent un rayon compris enire h 
150 et 350.10'^^ (150 a 350 A), dans une solution d'un dihalogenure de magnesium ou d'un derive de magnesium 
capable d'dtre transform^ en un dihalogenure de magnesium par reaction avec des agents d'haloggnation. dlomi- 
nation du solvant par evaporation et reaction du solide obtenu avec des derives de titane ou de vanadium. 

11. Le proc^de selon la revendication 10, caractdrise en ce que la solution du derive de magnesium contient un derive 
IVgCl2.2T](OC4Ha)4 ou une solution de dichlorure de magnesium dans un alcool et en ce que le solide obtenu 
aprds. Evaporation du solvant rdagit alors avec T1CI4. 

12. Un calr^lyseur utilis6 pour la polymerisation des oiefines comprenant le prcduit de la reaction d'un composant 
cataiytique selon la revendication 1 , comprenant un halogenure de titane et un derive donneur d'electrons avec 
un derive AI-trialkyL 

13. Le cataiyseur selon la revendication 12. caracterise en ce que le derive donneuf cfelectrons est utilise en m^e 
temps que ic derive Al-trlalkyf. 

'14. Le cataiyseur selon la revendication 13, caracterise en ce que le derive donneur d'electrcns est un sHane com- 
prenant au moins une liaison Si-OR, dans laquelle R represente un radical aikyle comportant de 1 a 3 atomes de 
carbone ou une liaison SiOR* dans laquelle R* represente un radical cycloalkyle ou aikyt ramifid comportant de 3 
d 13 atomes de carbone. 

15. UutiEsat'lon d'un cataiyseur selon Tune quetconque des reverdications 12 a 14 dans la preparation de polymeres 
olefiniques sphdriques. 



